The purpose of this paper is to present a comprehensive framework for marketing high technology products. This research attempts to answer the following questions: What aspects make difference between high technology and low technology products and their marketing? What sorts of marketing strategies should high technology producing companies and firms utilize? And what are the unique features of high technologies and the marketing implications of these types of technologies. The research was conducted through an Iranian research institute which consists of over 30 high technology companies mainly in the fields of nanotechnology, electric and electronic components. A sample of top or middle managers of those firms was asked by questionnaire and 103 of them were analyzed. The analysis results shows internal and environmental factors affecting marketing high technology products in five dimensions: Product technology, market environment, consumer reactions, marketing strategy and performance. Turbulent market, short life cycle, sales force roles, and interactions between research and development and marketing were recognized as some of the most influential factors in this area.
INTRODUCTION
Despite the vast usage of the term "high technology", there is no extendable definition for high technology in either technical or managerial contexts. Specifically for our aim, there is no universally accepted definition which is suitable to lead to marketing strategy of high technology products. Rexroad (2010) defines high technology as: "The segment of technology considered to be nearer to the leading edge or the state of the art of a particular field. It is the technology that emerges from the laboratory into practical application". In the same way, Mohr et al. (2010) define high technology products and services as: "Those tools, procedures, processes, techniques or sciences that are characterized by state of the art development and typically have short life cycles". From a different view, Moriarty and Kosnik (1989: 10) propose that: "marketing high technology includes high levels of both market and technological uncertainty". *Corresponding author. E-mail: vmaghsoodi@ut.ac.ir. Rosen et al. (1998) suggest that high technology include a range of industries that are beyond electronic computers and include a variety of research industries such as biotechnology, pharmaceutical, chemical and aerospace and contain these features: a) Their product life cycles are likely to be short; b) They are filled by engineers; c) They are described by riskiness d) In comparison to low technology firms, they tend more to confront quick growth or fast decline.
All of the mentioned definitions are limited in scale and are not generalizable and just present some general clues for studying or designing marketing strategies. But there is one another definition that derives from the interaction of technology with the perception of innovation from consumer perspective: "…products that are the result of turbulent technology and that require substantial shifts in behavior of at least one member of the product usage channel" (Gardner et al., 2000) . According to this definition -which we adopte in our work-it can be considered that low technology products in contrast are those that utilize common and conventional technology. While, high technology products are those that utilize turbulent technology in their production, distribution and consumption and usually require many changes in consumption models. These are products in which one or more basic technology replacements occur during the demand life cycle. Yet, it should be considered that distinction between high and low technology is as a matter of degree rather than type. It means that there is a "technology spectrum" and some products could be positioned at higher whereas others can be situated at lower levels on the spectrum.
Altuogh in some texts high tchnology is considered the same as product innovation, these two concepts are not identical. High tech, as defined earlier, is the most advanced technology currently available that is at the cutting edge. But product innovation is the creation and introduction of a product that could be either high tech or low tech. Cooper (2001) states that to be successful in the marketplace, high technology products should offer unique benefits to the consumer. Moreover, Rossiter and Percy (1997) say that the higher the level of the technology, the higher the level of consumer involvement with the product. This is consistent with the past literature that expressed perceived risk level goes up with the product technology level (Moriarty and Kosnik, 1989; Venkatesh et al., 2003; Schepersa and Wetzels, 2007; Ha and Stoel, 2009) . In this area, Gardner et al. (2000) state that purchase of a high technology product usually takes place in a high involving situation which typically requires wider scope of information search and precise evaluation of the product.
LITERATURE REVIEW
A big challenge in high technology marketing management is derived from the requirement for cooperation with research and development (R&D). The usual problem is a domination of technology in the innovation development, so the conversion of high-tech into saleable products may not be completely succeeded (Mohr et al., 2010) . Thus, a sense of balance needs to be set up between "technology push" and "market pull" inside the area of innovation planning. This can be merely attained throughout the consistent marketing-R&D interface management (Johne and Rowntree, 1991; Benkenstein and Bloch, 1994; Bergek et al., 2008) .
Technical and strategic uncertainty may cause further difficulties (Meldrum and Millman, 1991) . The industry lacks both obvious "rule of the game" and remarkable size economies and accordingly there is slight barriers in the way of entry. New firms continuously try to take advantage of any untapped market potential. This makes Such behavior is mixed by anticipations of price reduction in high-tech industries. Therefore, the main challenge is that philosophies of classical consumer marketing cannot entirely be applied to high-tech products marketing. Specifically, concept of strategic decision making needs to be formulated in terms of the particular attributes of high-tech markets.
Searching for key success factors of marketing strategy in a high-tech company, Viardot (2004: 285) find out the following items based on extensive interviews with experienced marketing managers of major high-tech firm: 1) Understanding of customers and assessment of their future needs; 2) Close coordination of marketing department with the sales department; 3) Awareness of the company's ability; 4) Symbiosis of the marketing department with the R&D department; 5) Concern for timely product introductions; 6) Response to customer and organizational demand; 7) Excellent product knowledge.
An approach which is widely accepted and applied in many empirical studies in strategic management and marketing strategy contexts is the contingency framework (Hambrick and Lei, 1985; Faulkner, 2002; Hooley et al., 2011) . This approach expresses that if high and low technology products are actually different from each other, the distinctions are derived from the industry and market attributes. Additionally, the framework implies that in this condition different marketing strategies should be considered and employed for high technology products to survive and develop in the market (Gardner et al., 2000) .
The first phase in the contingency framework is to establish a good categorization plan for products. Products of different technology levels are affected by different market conditions, and hence should be promoted in a different way. Product technology is a twoaspect concept including the degree of change needed for the producer to produce and sell the product, and the degree of change needed by the buyer to purchase, set up, and utilize the product. Researches show that the perception of needed change by the customer is higher for higher levels of product technology (Higgins and Shanklin, 1992; Venkatesh et al., 2003; Schepersa and Wetzels, 2007) .
Research questions
The aim of this paper is to present a framework for marketing of high technology products. The purpose is to study how marketing standards alter for high-tech products. In this research these fundamental questions are answered: 1) What are the factors influencing marketing of high-tech products? 2) What unique dimensions distinguish between high and low technology products and their marketing? 3) What type of marketing strategies should producers of high-tech products apply?
RESEARCH METHODOLOGY
Primarily we attempt to develop a model and test it in Iran's market in order to gain insights about high-tech marketing through an empirical investigation. In this model we seek the factors influencing marketing high-tech products, and given the detailed literature review (Moriarty and Kosnik, 1989; Benkenstein and Bloch, 1994; Gardner et al., 2000; Viardot, 2004; Borg, 2009) , we try to answer the research questions.
The variables of this model are recognized through a factor analysis to be categorized in five dimensions: a) Technological (production view and consumption view) b) Environmental c) Consumer reaction d) Strategy e) Performance At first, technology dimension from consumer and producer perspective are examined. Product technology is a two-dimensional concept including the degree of change needed for the producer to produce and sell the product, and the degree of change needed by the buyer to purchase, set up, and utilize the product. Another dimension which is investigated is market and industry environment of the product. Some of the measures focused on the technological environment (for example, rate of technological change, new products introduction period, forces from consumers for new technology, etc.) while others dealt with the competitive market (for example, rivalry in the target market, entrance easiness of new firms into the market, degree of product standardization/differentiation, etc.) or the market potential (for example, market development rate, expected duration of the product life cycle, visibility of the future for the product, etc.).
Another aspect that is studied is related to the consumer reactions to high-tech products. In the fourth dimension, marketing strategies of the organization are investigated. The items of this aspect evaluate the firm`s decisions in the last 18 months in comparison to the average of industry in relation to the proposed product. Finally, by the last measure, product performance and its success in the marketplace is investigated.
Research instrument
To reach the research goals, a survey was done among 30 hightech subsidiaries of a research holding institute in Iran. The list of these firms is derived from High Technology Industries Development Department, Industrial Development and Renovation Organozation of Iran (IDRO). Using a printed questionnaire, the required information gathered from these organizations. In order to design a questionnaire to answer the research questions, extensive interviews and literature review was done (Moriarty and Kosnik, 1989; Benkenstein and Bloch, 1994; Gardner et al., 2000; Viardot, 2004; Borg, 2009) . Most survey items used a five-point likert scale. Some questions required the respondent to provide estimates. For example, respondents were asked, ``How long has this product been on the market?'' Pretesting had shown that the questions were correctly understood. To raise reliability, respondents were asked to consider a product which served as a point of reference to answer questions in the mentioned five dimensions. The questionnaire can be found in the appendix.
Sampling plan
Respondents were selected from the top and middle managers of the high technology industrial organizations related to a research institute that most of them are in the fields of nanotechnology, electric and electronic components. The questionnaires were sent to those firms and the analysis was done based on the returned questionnaires. 29% of the respondents were at the level of top manager, 51% were middle managers and 20% of them were senior experts. They were collected form departments of marketing, sales, R&D, production, strategy and system analysis. Exploratory factor analysis was used to analyze the gathered data. The validity of the questionnaire was verified by marketing professors and industry professionals. Also the internal reliability was investigated and verified by Cronbach`s alpha that is presented in each part of the results. The sample size is 103 which was calculated by the following formula for standard deviation of 0.67, confidence of 0.95, precision of 0.10 and the population of 250:
DATA ANALYSIS AND RESULTS
After data gathering and analysis, the results are presented. First, the variables of each five dimensions are consecutively discussed and then their interrelations will be analyzed.
Technology production and technology consumption items
Eight questions (Questions 1 to 8) were incorporated in the questionnaire to evaluate the amount of production or distribution of innovation and the amount of consumer adaptation concerning the introduction of the specified products. These are referred to as the production and consumption dimensions of the specified product's technology. The measures included in each scale are shown in Table 1 . A factor analysis of the scales which demonstrates good discrimination and the reliability of the items is appropriate. The correlation between the resulting items is 0.44. The internal reliability of the questioned variables are measured by Cronbach`s alpha and presented for each factor.
A factor analysis was used to recognize the items of main aspects of the market and industry environment of the specified pro been developed for items loading highly on one factor. Single scale measures are maintained if a scale is the single highest loading scale on a factor or if the item has low commonality and loads on none of the factors. Nonloading items reflect extra dimensions not correlated with any of the factors and are thus, maintained for the analysis. For the market and industry environment items, a five-factor solution was employed as the foundation for developing measures based on a scree test and the interpretability of the factors. The results are demonstrated in Table 2 .
Consumer reaction items
Consumer reactions to the technology level of the specified product were evaluated as shown in Table 3 .
Respondents assessed the advantages of the product compare to other products in the market. In addition they rated their degree of participation in making a buying decision of the product, their level of awareness about the product category, the range of product information search, and the evaluation process. These measures were factor-analyzed. This resulted in a single factor, is explained in Table 3 .
Marketing strategy
Twelve questions (Questions 28 to 39) were included in the questionnaire to measure different aspects of a firm's marketing strategy which is shown in Table 4 . A factor analysis was used to develop measures of different dimensions of strategy, with a scree test and factor interpretability used to determine the number of factors. Multi-factorial items were excluded and the factor analysis was rerun. Items with low communality were retained as single item measures. The measures used for the analysis are summarized in Table 4 together with the loadings of the five factor solution used.
Performance
Respondents were asked to rate the performance of the specified product in terms of changes in market share and return on investment. The correlation between the items was 0.6. Hence, simple average ratings on these items were used for the analysis.
Technology and strategy
What factors have effect on the type of marketing strategy? The association between the two dimensions of technology and marketing strategy was measured using ordinary least squares (OLS) regression. Table 5 , demonstrates the results of regressing each measure of strategy on the measures of technology production and consumption in addition to the interaction between them. The estimated beta coefficients, their significance and the R2 are illustrated. For interpreting the results, significance levels at 10% are considered. Just three of the strategy dimensions show significant associations with the measures of technology, that is, change in the number of sales force, R&D and relative price. Increase in the number of sales personnel is positively related to the degree of change in producer technology, which may reflect the need for more personal service in these circumstances. As is to be anticipated, the percentage of sales spent on R&D is directly linked to both the technology consumption and production items. This reflects the outcome of R&D on the technology of the resulting product. The R&D interaction term is significant as well. Finally, ``relative price'' is strongly associated with the two items of technology demonstrating the chance to charge higher prices for more developed technological products.
Adding consumer reaction and environment predictors of strategy
Other factors besides technology drive marketing strategy. Thus, regressions were run with the other most important variables including consumer reaction and characteristics of market and industry environment, as potential predictors of marketing strategy. Stepwise regression was used to identify the main predictor variables. Again, due to the exploratory nature of the research, the significance limits for inclusion in the regression equation were set at 0.10. The results are shown in Table 6 .
No significant predictor variables were found for two strategy measures, that is, promotion and backward integration. Consumer involvement and uncertainty about the future for the product are significant predictors. These are some of the characteristics of high technology products. The measures of consumer involvement levels and perceived uncertainty enter the equation as significant predictors. The price relative to competition is inversely related to the degree of product standardization. The latter result reflects the degree to which the product differentiates itself and hence can command a price premium. The extent of price increase in the last 18 months is inversely related to market uncertainty but directly related to the perceived benefits of the product. Finally, increase in the number of channel intermediaries is directly related to market growth, reflecting the need to expand distribution to access and serve a growing market. 
DISCUSSION
The basic objective of this paper is to establish the relationships among the market environment, internal strategies and company performance for high technology products. The results of the research, summed up in Table 7 , help to improve our perception of high technology in terms of two basic dimensions reflecting the amount of change in technology and behavior needed on the production/supply side of the market and the consumer/buyer side of the market. The mixture of these two aspects describes the framework within which marketing strategy should be developed and influences on the results of different strategies. The items developed for the production and consumption sides of the technology display satisfactory levels of internal reliability, and an external validity check supports the validity of the items as separate dimensions forecasting the degree to which the product is perceived as high-tech. Many market and industry attributes of high versus low technology products were recognized in the analysis, which matched with anticipations about the nature of high-tech products and strengthened the validity of the sampling and measurement methods. The market environment for high-tech products, in comparison to that for low technology, was recognized with the earlier phase of the industry life cycle, larger amount of turbulence, higher product differentiation, higher market development rate, shorter anticipated life cycle, more visible future for technology, easier entry into the market, more diverse suppliers, and higher degree of consumer involvement in buying decisions. *p < 0.1, **p < 0.05, ***p < 0.01; A = consumer involvement; B = market growth; C = uncertainty; D = product standardization; E = Perceived benefits; F = percentage of sales to the three largest channel intermediaries. Purchases from more suppliers Increased importance of warranties More differentiated products Shorter PLC expected Higher market growth rate Easier to enter the industry Such market features had considerable influence on marketing strategies of high technology products, resulting in increased number of sales personnel and channel members, more investment on R&D, enhanced significance of product guarantees, and rather a higher price. Besides, the outcomes suggest that the influence of marketing strategy on product performance is dependent on the technological context within which it drives. While price and channel support emerged as critical determinants of performance in almost all circumstances, the role of sales people and maybe promotion and R&D were highlighted in high technology conditions. Price competition was more significant in low technology conditions.
Conclusion
We commenced this paper with the questions "what aspects make difference between high technology and low technology products and their marketing?" And "what sorts of marketing strategies should high technology producing companies and firms utilize?" Regarding the first question, we have recognized a number of dimensions in which the marketing of high technology is different. First, we have recognized two significant aspects of high technology. One is associated with the supply side of the market and to the changes in production and supplying technology related to new products. The second is associated with the demand side of the market and to the changes in purchasing and consuming technology related to new products. Each dimension makes a difference in marketing circumstances and related marketing problems for an organization. The results show that the market and industry environmental attributes that marketers are required to challenge with in relation to high versus low technology products differ in notable methods. Third, the marketing strategy used by firms in high versus low technology product situations differs in many important ways.
In regard to the second question, "what sorts of marketing strategies should high technology producing companies and firms utilize?", we found that although price and channel strategy items are significant predictors of market performance in both the high and low technology situations, the influence of other items of marketing strategy seem to be dependent on the technological context. For example, the important role of sales people in high technology contexts is pointed out (and probably promotion in some situations) while the role of price competition is much less significant. However, undoubtedly more researches are needed to complete the high-tech marketing puzzle.
Further research
1) This research was carried out in high technology companies in relation with a holding research institute. It is suggested to perform same studies within the other companies.
2) Products examined in this research are mainly in the fields of nanotechnology, electric and electronic components. To increase the generalizability of the results, it is suggested to investigate other high-tech industries.
3) The statistical population context could be one of the influencing factors on perceived level of technology. So, it is recommended to do similar researches in intercultural or international contexts and within other countries.
Variables developed here for technology and marketing strategy could be improved by further researches
APPENDIX

Research questionnaire Dear respondent,
This questionnaire is designed in order to identify influencing factors on marketing high technology products. Replying to this questionnaire will roughly take you 10 minutes. Please consider a specific product of your company, which is preferably launched within last 2 years, as the reference point to answer the questions accurately. 
General information
